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$1\leq p<+\infty,$ $f(\neq 0)\in L_{p}(R, dx)$
$\Lambda_{p}(f):=\{\{a_{k}\}\in R^{\infty}$ $\Psi_{p}(a,\cdot f):=(\sum_{k=1}^{+\infty}\int_{-\infty}^{+\infty}|f(x-a_{k})-f(x)|^{p}dx)^{\frac{1}{p}}<+\infty\}$




1 $\varphi(x)$ $[0, +\infty)$ $h\in R$
$D(h; \varphi):=\lim\sup_{Txarrow+\infty}\sup_{\geq 1}\frac{\varphi(Tx)}{\varphi(x)T^{h}}<+\infty$ ,
$\varphi$ doubling condition $A$ t,
$H( \varphi):=\inf\{h\in R|D(h;\varphi)<+\infty\}$
$\varphi$ doubling dimension $inf\emptyset:=+\infty$ .
doubling condition doubling condition
doubling condition [4]. $\varphi(x)$ $[0, +\infty)$
$1_{x} \sup_{arrow+\infty}\frac{\varphi(2x)}{\varphi(x)}<+\infty$
$\varphi(x)$ (classical) doubling condition
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2[5, Lemma 1] $\varphi(x)$ $[0, +\infty)$ $\varphi(x)$
doubhng condition $\varphi(x)$ classical doubling condition
doubling condition $\varphi(x)$ $H(\varphi)$
3 (i) $\varphi(x):=e^{-x}$ $H(\varphi)=-\infty$ .
(ii) $\varphi(x)$ $:=\log(x+1)$ $H(\varphi)=0$ .
(iii) $\varphi(x)$ $:= \frac{1+\sin^{2}x}{1+x^{2}}$ $H(\varphi)=-2$ .
(iv) $\varphi(x):=\{\begin{array}{l}1, x\in[k, k+\pi^{1}k), k=1,2, \ldots,\text{ } H(\varphi)=+\infty.\frac{1}{x}z, otherwise\end{array}$
Doubling dimension $\Lambda_{2}(f)$ (
7 ).









5[3, Theorem 4.1] $f(\neq 0)\in L_{2}$ $R>0$ $|\hat{f}(\alpha)|>0$ ,
(a.e.), $\alpha\geq R$ $|f(\alpha)|$ doubling condition $\Lambda_{2}(f)$
6[3, Theorem 4.2] $f(\neq 0)\in L_{2}$ $R>0$ $|f(\alpha)|$ $\alpha\geq R$
$A_{2}(f)$
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$f(\neq 0)\in L_{2}$ $\varphi_{f}(x)$ :




7[3, Theorem 4.5] $f(\neq 0)\in L_{2}$ $H(\varphi_{f})<2$ A2 $(f)=\Lambda_{2}^{\varphi}(f)$ ,
A2 $(f)$
$H(\varphi_{f})<2$
8[3, Lemma 3.2] $\varphi(x)$ $[0, +\infty)$ $R>$
$0,$ $h\in R$ $x\geq R$
$x\varphi’(x)\leq h\varphi(x)$ , a.e. $(dx)$
$H(\varphi)\leq h$
7
9[2] $f(\neq 0)\in L_{2}$ $R>0,0<h<2$ $x\geq R$
(DC) $x\varphi_{f}’(x)\leq h\varphi_{f}(x)$
$\Lambda_{2}(f)=\Lambda_{2}^{\varphi}(f)$ , $\Lambda_{2}(f)$
7 9 9 9 (DC) 7
$H(\varphi_{f})<2$
10 $f(\neq 0)\in L_{2}(R, dx),$ $0\leq c<1$ ,
$|f(\alpha)|^{2}=\{\begin{array}{ll}\frac{\sin^{2}\alpha\cdot\log\alpha}{\alpha^{2+c}}, \alpha>1,0, \alpha\leq 1\end{array}$
$\varphi_{f}(x)$ $=$ $\int_{1}^{x}\frac{\sin^{2}\alpha\log\alpha}{\alpha^{c}}d\alpha$
$=$ $\frac{(2x-\sin 2x)\log x}{4x^{c}}-\frac{x^{1-c}-1}{2(1-c)}-\frac{cx^{1-c}(1+c(1-c)\log x)-1}{2(1-c)^{2}}$




$\frac{1}{4}x^{1-c}\log x\leq\varphi_{f}(x)\leq x^{1-c}\log x$
$\epsilon>0$














12 $K>0$ $\varphi_{f}(x)=x^{s}(\log x)^{c},$ $x>K,$ $s>1,$ $c>0$ $f$
$\Lambda_{2}(f)=\{\{a_{k}\}|\sum_{k}a_{k}^{2}(1+(\log^{\#}\frac{1}{|a_{k}|})^{s}(\log^{2\neq}\frac{1}{|a_{k}|})^{c})<+\infty\}$ ,
$\log^{1\#_{x:=\log}\#_{X}},$ $\log^{q\#}x:=\log^{\#}(\log^{(q-1)\#}x),$ $q\geq 2$ .
13 $K>0$ $\varphi_{f}(x)=x^{s}(\log^{q\#}x),$ $x>K,$ $s>1,$ $q\in N$ $f$
$\Lambda_{2}(f)=\{\{a_{k}\}|\sum_{k}a_{k}^{2}(1+(\log^{\#}\frac{1}{|a_{k}|})^{s}(\log^{(q+1)\#}\frac{1}{|ak|}))<+\infty\}$ .
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